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Abstract. This study analyzed the direction of causality between world oil prices and 
agricultural productivity in selected staple crops in Nigeria. This study explored analysis based on the 
output and input quantities of the crop sub-sector, which is the dominant sub-sector of the agricultural 
sector in Nigeria. Secondary data was utilized which were sourced from secondary sources such as 
the Organization of Petroleum Exporting Countries (OPEC), National Bureau of Statistics (NBS) and 
Central Bank of Nigeria (CBN) annual statistical bulletin. The data were analyzed using the Granger 
causality (1969) approach. The result of the study showed that there is a unidirectional causality 
running from world oil price to agricultural productivity. In addition, the study showed that world oil 
price can be used to forecast the productivity of maize, rice, sorghum, millet, cassava, yam, groundnut, 
beans and soya beans. Rise in oil price no doubt results to rise in agricultural production resources 
which make production resources inaccessible to the resource-poor farmers. The consequence is 
decline in agricultural productivity. Hence it is necessary that provision should be made by 
government and other stake holders to cushion the effect of hike in price of production resources to 
the farmers so that agricultural production can continue unhindered. 
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INTRODUCTION 
 A large proportion of the world’s population (about 75%) of 1.2 billion depends 
mostly on agriculture. They engage in the activities such as forestry, fisheries and related 
activities for survival (Anriquez and Stamoulis, 2007). World agricultural productivity, 
particularly in poor countries, is a key to global food security and the fight against hunger 
and poverty (Von Braun et al., 2008). There is wide consent that agriculture plays an 
important role in economic development and poverty reduction (Cuong, 2010). Theoretical 
postulations and country experiences in developing regions underscore the crucial role of 
agricultural growth in poverty reduction (Eboh et al., 2012).  
Unfortunately, agricultural productivity is found to be low in Nigeria due to lopsided 
agricultural policies, soil infertility problems, over dependence on rain-fed agriculture, 
instability in macroeconomic variables and increasing food import (Federal Republic of 
Nigeria, 2006 and Jeter, 2010). 
While economic growth is essential for poverty reduction, it should be noted that it 
does not always lead to rapid poverty reduction. Two scenarios can serve to illustrate this 
(Nwafor et al., 2011). In the first scenario, a country grows at 5% per annum and reduces 
the poverty rate by 50% after 5 years while in the second scenario, the same country can 
grow at the same 5% per annum and reduce poverty by 10% in 5 years. The growth in the 
first scenario is normally said to be more pro-poor because it is more able to reduce poverty. 
This difference in the poverty outcomes of growth results from the sources of growth in the 
different scenarios.  
Using Nigeria as an example, a 5% growth coming primarily from the oil sector 
would have much lesser impact on the poverty level compared to the same 5% which comes 
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primarily from the agricultural sector. This is because the agricultural sector is a major 
employer of a larger proportion of Nigerian population (USAID, 2009; Tersoo, 2013; Dim 
and Ezenekwe, 2013). Hence, when growth comes from sectors where most poor people 
work (the agricultural sector in Nigeria's case), poverty is reduced faster. However, an 
exception to this is when the revenue from the oil sector is invested for the development of 
the non-oil sectors especially agriculture. This is a better option as growth in agriculture 
induced solely from revenue generated from the agricultural sector cannot be sustained 
because low produce prices will discourage further production. However, growth in 
agriculture induced from investments from other sectors is very sustainable even when 
agricultural produce prices fall.  
Agriculture’s contribution to poverty reduction is sometimes thought to be small, 
because its relative economic importance usually falls when low-income countries 
successfully develop and this view is misleading (DFID, 2005). Strong agricultural growth, 
particularly increased productivity has been a feature of countries that have successfully 
reduced poverty. Agriculture contributes to poverty reduction because it provides 
employment to the poor, who have generally low skills and education. Growth in agriculture 
also contributes to greater supply of food-stuffs and lower food prices, and benefits both 
rural and urban Nigerians (Grewal and Ahmed, 2011).  
In most poor countries, especially in sub-Saharan Africa, large majority of the population 
live in rural areas and earn their livelihoods primarily from agriculture (Gollin, 2009). 
Beyond productivity and agriculture’s role as a productive sector, there are other reasons to 
focus on African agriculture as a sector that affects growth and poverty. One particularly 
important issue is the sector’s central role in feeding Africa’s population and its impacts on 
poverty via this channel. In recognition of the serious challenges of African agriculture, the 
African Heads of State have committed themselves through the Comprehensive African 
Agricultural Development Program (CAADP) to urgently address the problems in order to 
ensure food security and significantly reduce poverty (Arokoyo, 2012). CAADP is “a 
continental initiative endorsed by the African Heads of States and Government in July 2003 
in Maputo, Mozambique as an African-owned framework for the restoration of agricultural 
growth in Africa through commitment of 10% of their annual budgets to agriculture 
(Arokoyo, 2012). 
The challenge of resuscitating agricultural production and development in Nigeria 
is an enormous one. This is because of the dramatic shift in the fortunes of the sector over 
the years; from being the dominant sector of the economy (contributing 64.1 percent to GDP) 
and supplier of food, income, foreign exchange and employment in the 1960s to a net 
importer of food contributing less than 5 percent to total foreign exchange earnings in 2000 
(Egwaikhide, 2012). Many policy analysts attributed this to the sector’s neglect following 
the discovery of crude oil beginning from the early 1950s and the attendant foreign exchange 
fortunes. Farming was not only abandoned, the structure of the demand for domestic food 
and agricultural products was altered in favour of imports of grains, beverages and vegetable 
oils and fibers which Nigeria was once reputed as a world’s leading producer (Oyekunle, 
2013).  
The petroleum industry in Nigeria has brought unprecedented changes to the 
Nigerian economy, particularly in the past five decades when it replaced agriculture as the 
cornerstone of the economy (Aigbedion and Iyayi, 2013). The oil industry has risen to the 
commanding heights of the Nigerian economy, contributing the larger share to Gross 
Domestic Product (GDP) and accounting for the bulk of federal government revenue and 
foreign exchange earnings since early 1970s (Aigbedion and Iyayi, 2013). However, 
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Nigeria’s considerable endowment in fossil fuel has not translated into an enviable economic 
performance; rather, the nation’s mono-cultural economy has assumed a precarious 
dimension in the past decades susceptible to the vagaries of the international oil market 
(Aigbedion and Iyayi, 2013). The run-up in crude oil prices was motivated initially by 
demand-driven tightening of market balances, but later has been further fuelled by a 
combination of supply concerns and financial factors. Market tightening is expected to 
persist because of a sluggish supply response. Beginning from the last quarter of 2008, 
demand pressure have eased as global output growth slowed down, owing largely to the 
global economic and financial crises. Oil prices are likely to remain volatile, arising from 
low stocks, limited spare capacity, supply disruptions, and uncertainty over exploiting new 
reserves and the development of non-oil sources (Egwaikhide, 2012). 
According to Ansar and Asghar (2013), oil price has effects on agricultural 
productivity and other sectors of Nigeria’s economy. They evaluated that oil in stock 
exchange and consumer price index (CPI) has inverse relationship with agriculture. The 
results show that oil price affects agricultural productivity growth negatively. This negative 
linkage of oil price and agricultural productivity growth can also be verified from findings 
of Binuomote and Odeniyi (2013). The exchange rate influences aggregate productivity 
growth positively, which is in line with Binuomote and Odeniyi (2013), Obayelu and Salau 
(2010), Adubi and Okunmadewa (2010). The agricultural productivity growth increases with 
increase in cropped area, which is in line with Awan and Mustafa (2013). As water 
availability increases, the agricultural productivity increases. This finding is in line with 




This study employed documentary analysis survey using time series data collected 
from 1980 to 2014 
The study was conducted in Nigeria. The country is located on the west coast of 
Africa and lies between latitudes 40 N and 140 N of the equator and longitudes 30E and 150 E 
of the meridian. Geographical features in Nigeria include: the Adamawa highlands, 
Mambilla plateau, Jos plateau, Obudu plateau, the Niger River, River Benue and Niger 
Delta. Nigeria is found in the Tropics, where the climate is seasonally damp and very humid. 
Nigeria is affected by four climate types namely: the tropical rainforest climate or the 
equatorial monsoon, the tropical savannah climate or the tropical wet and dry climate, Sahel 
climate or the Tropical dry climate and the alpine climate or highland climate or mountain 
climate. These climate types are distinguishable, as one move from the southern part of 
Nigeria to the Northern part of Nigeria through the Nigeria’s middle belt. 
The population for this study is the entire Nigeria. Annual time series data on world 
oil prices and agricultural productivities of the selected crops as well as agricultural GDP 
were collected from 1980 to 2014 was used, covering a period of thirty-four (34) years.  
Causal Relationship 
If a variable X1 “Granger-causes” a variable X2, then past values of X1 should contain 
information that helps predict X2 above and beyond the information contained in the past 
values of X2 alone (Granger, 1969). The mathematical formulation of Granger Causality is 
based on linear regression modeling of stochastic processes. The basic Granger causality 
definition proposes that if one has two terms xt and yt, and one attempts to forecast yt using 
past terms of xt, then xt is said to “granger- cause” yt if xt helps in the prediction of yt. This 
definition is based on the assumption that the past causes the present or the future. According 
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to Jin-Lung (2008) and Gogoi (2014) causes occur before the effects and this is the basis of 
most, if not all causality definitions. It is important to note that one can determine if there 
are two ways causality. That is, if xt causes yt and yt causes xt. If variables have a trend, then 
it is most likely to show that there is correlation between them. However, correlation does 
not mean causation (Jin-Lung, 2008). Therefore, Granger causality test is a very crucial and 
useful test for time series data since it gives the picture of the presence or absence of 
causation. According to Gogoi (2014), causation can be unidirectional or a bidirectional. 
           At this juncture, it is pertinent to point out that correlation does not necessarily imply 
causation. Granger causality measures the precedence or information content or the 
predictability ability of the past values of one variable for the current value of another 
variable.  If a series Y1 “Granger causes a series Y2 then past values of Y1 should contain 
information that helps predict Y2 above and beyond the information contained in the past 
values of Y2 alone (Granger, 1969). The mathematical formulation of Granger Causality is 
based on linear regression modeling of stochastic processes. If one has two time series 
WOILPt  and APt and attempts to forecast APt using past terms of WOILPt, then WOILPt is 
said to “Granger cause” APt if WOILPt helps in the prediction of APt. The definition leans on 
the idea that cause occurs before the effects and this is the basis of most, if not all causality 
definitions. It is pertinent to note that it has to be determined whether there is a two-way 
causality or not. That is, if WOILPt causes APt and APt causes WOILPt. 
           The causality relationship can be evaluated by estimating the following linear 
regression model. Consider a bivariate linear autoregressive model of the two variables: 
WOILPt and AP. It is important to point out here that if the two variables have a trend, then 
it is most likely to show that there is a correlation between them. However, correlation does 
not mean causation. Therefore, Granger causality test becomes necessary in order to test for 
the presence of causation. Note that this causation could be unidirectional (one-way 
causation) or bidirectional (two-way causation). 
Causality Test 
          The empirical bivariate regression model is specified as shown below: 
WOILPt = δ1 + ∑
𝑝
𝑖=1 ф11i WOLPt-1 + ∑
𝑝
𝑖=1 ф12i APt-1 + ε1,t…….……….…(1) 
APt = δ2 + ∑
𝑝
𝑖=1 ф21i WOILPt-1 + ∑
𝑝
𝑖=1 ф22i + APt-1 + ε2,…………………..(2) 
Here p is the number of lagged observation included in this model, which are 
determined using the Akaike information criteria (AIC) (Akaike, 1974) and the Schwartz 
information criteria (SIC) (Schwartz, 1978); the matrix ф contains the coefficient of the 
model; ε1 and ε2 are residuals (prediction errors) for each time series. 
According to Gogoi (2014), if the variance of ε1 or ε2 is reduced by the inclusion of 
AP or WOILP terms in the first (equation 24) or second (equation 25) equation, then it is 
said that AP or WOILP Granger causes WOILP or AP. In other words, WOILP Granger 
causes AP if the coefficient in ф21 is jointly significantly different from zero. This can be 
tested by performing an F-test of the null hypothesis that ф21 = 0, given assumption of the 
covariance stationarity of WOILP and AP In a similar vein, AP Granger causes WOILP if 
the coefficient in ф12 is jointly significantly different from zero. This can be tested by 
performing an F-test of the null hypothesis that ф12 = 0, given assumption of the covariance 
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RESULTS AND DISCUSSION 
Causal Relationship between World Oil Prices and Agricultural Productivity  
The result of the causality test is presented in Table 1. The causality test is used to 
forecast or to show if world oil price has a predictive power on agricultural productivity and 
vice versa. The result in Table 1 showed that world oil price Granger-causes agricultural 
productivity at 5% level of significance. This implies that the null hypothesis which states 
that world oil price does not Granger-cause productivity is rejected at 5% level. The result 
in Table 1 also shows that agricultural productivity does not Granger-cause world oil price. 
This implies that the null hypothesis which states that agricultural productivity does not 
Granger-cause world oil price is not rejected at 5% level of significance.  This suggests that 
there is a unidirectional causality running from world oil price to agricultural productivity 
in Nigeria. This means that world oil price can be used to predict the productivity of 
agriculture whether it will be high or low depending on whether the world oil price will be 
low or high. But agricultural productivity cannot be used to predict world oil prices. This 
result agrees with the finding of Nwoko et al (2016) who reported from their study that there 
is a unidirectional causality running from oil prices to food price volatility in Nigeria. The 
result is also consistent with Dogah et al (2013), who concluded that a unidirectional 
causality exist from oil price shock to output in Ghana but no causality exist from output to 
oil price. 
 The result in Table 1 further shows that a unidirectional causality runs from world 
oil price to the productivity of maize, rice, sorghum, millet, cassava, yam, groundnut, beans 
and soya beans but not vice versa at 5% level of significance. This implies that the null 
hypothesis which states that world oil price does not Granger-cause the productivity of these 
individual crops is rejected at 5% level. This implies that world oil price can be used to 
forecast the productivity of maize, rice, sorghum, millet, cassava, yam, groundnut, beans and 
soya beans. But the reverse is not the case. 
Table 1 
Causal Relationship between World Oil Price and Agricultural Productivity 
Null Hypothesis Chi-Square Probability 
WOILP does not granger cause AP 6.631 0.034* 
AP does not granger cause WOILP 0.606 0.436 
WOILP does not granger cause MZP 4.671 0.051* 
MZP does not granger cause WOILP 0.163 0.621 
WOILP does not granger cause RIP 5.245 0.041* 
RIP does not granger cause WDOILP 0.268 0.524 
WOILP does not granger cause SP 4.754 0.025* 
SP does not granger cause WOILP 0.813 0.542 
WOILP does not granger cause MTP 3.982 0.036* 
MTP does not granger cause WOILP 0.645 0.743 
WOILP does not granger cause CAP 5.347 0.043* 
CAP does not granger cause WOILP 0.724 0.943 
WOILP does not granger cause YAP 2.638 0.032* 
YAP does not granger cause WOILP 0.641 0.752 
WOILP does not granger cause BP 3.874 0.036* 
BP does not granger cause WOILP 4.368 0.524 
WOILP does not granger cause GNP 4.526 0.034* 
GNP does not granger cause WOILP 0.648 0.853 
WOILP does not granger cause SOYP 2.368 0.037* 
SOYP does not granger cause WOILP 0.561 0.934 
* p-value is significance at 5% level  
Source: Data Analysis, 2016 




The study also showed that there was a unidirectional causality running from world oil price 
to agricultural productivity and not vice versa. The study also showed that there was a 
unidirectional causality running from world oil price to the productivity of maize, rice, 
sorghum, millet, cassava, yam, groundnut, beans and soya beans. 
RECOMMENDATIONS 
(i) There is the need to create buffer storage of agricultural commodities to take care of 
shortages of agricultural commodities that may arise in times of shock. This should include 
provision of adequate storage reserves of crops that would help to reduce adverse effects of 
food shortage crisis arising from shocks in agricultural productivity. 
(ii) Adequate public and private investment in agriculture should be made so to create more 
productive and efficient agricultural sector that will make increased agricultural productivity 
more sustainable in times of shocks. 
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